Introduction
Beliefs and attitudes are important distinct aspects of each culture and are essential for analyzing health-related behaviors. 1 ± 8 Understanding patients' beliefs in clinical settings helps physicians better comprehend patients' choices regarding medical care and treatment. 9 ± 11 A variety of studies have been carried out dealing with these issues. Kleinman 12 introduced a cognitive perspective to examine patients' and providers'`explanatory models' (EM). His approach focused on the meaning of sickness and health to individuals and how, as a consequence of this meaning, people act in speci®c ways regarding treatment. Kleinman further indicated that both patients and physicians bring to the clinical encounter their own EMs, which includes distinct ideas about cause, etiology, symptom, pathophysiology and treatment for a certain illness. Differences between patients' and providers' viewpoints may negatively in¯uence patient compliance, satisfaction and use of the health facility. Therefore, physicians are encouraged to ®rst elicit the EMs of patients, then articulate for patients their own biomedical EMs, discuss with patients differences and similarities between their respective models, and ®nally negotiate an approach to the patients' conditions. Not much is known about how genetic information is integrated into people's beliefs regarding their own susceptibility to health risk for genetic diseases. In this paper, we focus on patients' beliefs about PC and its heredity, and explore their distinct ideas about prostate cancer (PC) cause, etiology, symptom and treatment.
Beliefs hold important implications for how health promotion strategies should be structured and offered. 13 For example, Chinese women's beliefs about breast cancer in¯uenced their decisions concerning early screening. Cultural beliefs about modesty, husband's involvement, and self-care were all-important factors affecting participation of women in early detection programs for breast cancer. 14 In another study, family history was seen as more relevant for a perceived vulnerability to heart disease and diabetes mellitus than cancer among young people. Nearly half of those who reported affected family members with cancer did not perceive their family history in¯uencing their own susceptibility. An interesting gender difference has been documented in the same study; women were much more likely than men to see the presence or absence of affected relatives as being relevant to the chances of developing cancer. 15 Similarly, researchers reported that women who have a personal history of breast and ovarian cancer signi®cantly overestimated their risk of carrying hereditary factors for breast and ovarian cancer. 16, 17 A clear misunderstanding about risks of breast cancer among ®rst-degree relative was noted. 1 For instance, participants confused risk factors with causes and lifestyle factors. Participants believed that they could reduce their risks by modifying their lifestyle. Nevertheless, knowledge of prostate cancer (PC) risk factors was signi®cantly associated with stage of the disease among different ethnic groups. For example, awareness of prostate cancer before diagnosis was high for all stages among European Americans, yet it tended to decline with advancing stage among African Americans. 3 Little is known about what PC patients and their relatives think of PC when it runs in their families, and their attitudes towards PC screening or prevention. PC is the most common cancer among men in the US, with 179 000 cases diagnosed and almost 40 000 deaths in 1999. 18 Five to 10% of PC cases have a family history of PC. 19 ± 23 Currently, several ongoing linkage studies are investigating the genetic basis of PC in families. Smith et al 20 found a region on chromosome 1 for a potential prostate cancer gene. Hereditary PC may develop when mutations in certain cancer predisposing genes are passed on from one generation to the next through the germ cells. Smith et al showed that PC could be inherited via an autosomal dominant transmission. Both mothers and fathers with the gene mutation can transmit this mutation to both sons and daughters. 24 Hereditary PC is characterized by early onset and/or multiple affected family members. 25 Increased risk of PC among men with a family history of the disease has been observed in several epidemiological studies. 26 A positive family history of PC increases the relative risk of PC in male ®rst-degree relatives by about two-fold. 27 A statistically higher risk of PC has been documented for brothers and fathers of PC probands than for male ®rst-degree relatives of control subjects. 28 Identifying individuals at high risk for PC holds the promise of improving prevention and early detection. Early detection of PC may improve survival rates as PC can progress and advance without any obvious symptoms or signs. 29 Observations in North America have noted a fall in prostate cancer mortality beginning approximately 7 y after widespread application of prostate speci®c antigen (PSA) testing. A temporary increase followed by a signi®cant decrease in PC incidence preceded this fall in mortality. Furthermore, analysis of SEER data supports the conclusion that the proliferation of PC screening in the late 1980s at least partially explains the decrease in PC mortality. 30, 31 We performed a qualitative study using medical anthropological techniques to explore and gain in-depth understanding of the thoughts, perceptions and experiences of PC patients, their wives, and their relatives. A qualitative approach allowed us to collect unstructured data and to interpret patterns and meanings of speci®c contextual features regarding participants' beliefs about PC and its heredity. However, this approach does not allow generalization of these ®ndings. Therefore, additional (quantitative) studies of larger populations need to be performed. 32, 33 Using open-ended and ethnographic interview techniques, we investigated (1) participants' opinions concerning the hereditary aspects of PC, and (2) how`healthy' male relatives perceived the clustering of PC as a risk factor, and whether this perception affected their attitudes towards early screening.
Methods Subjects
Participants were recruited from 23 families enrolled in a prostate cancer (PC) family study conducted at the University of Texas Health Science Center at San Antonio (UTHSCSA). The family study enrolled patients at three institutions including University Hospital, South Texas Veterans Health Center System (Audie Murphy Division), and Brooke Army Medical Center. The family study also determined the extended pedigrees of the PC patients' families. Fourteen (61%) of the 23 probands (ie the ®rst enrolled PC patients in a family) described themselves as European Americans. Two probands (9%) were of Mexican-American origin, and 7 (30%) were of African-American origin. All families had multiple relatives with PC. The average family had 4.0 members affected with PC (range 3 ± 9). Patients' average age was 66.5 y (range 48 ± 82) at time of diagnosis of their PC.
In this study, none of our participants had participated in any educational intervention program. Twelve prostate cancer probands, four wives and four relatives were interviewed at UTHSCSA in San Antonio, Texas. These participants belonged to 17 of the 23 families enrolled. All patients had no major impairment due to their disease and had had PC for 6 y or more. All subjects gave their informed consent before being interviewed; the Institution Review Board at UTHSCSA approved the study protocol.
Instruments and procedures
This qualitative study was designed to build in-depth understanding of the basic concepts and practices of PC patients and their relatives concerning PC and its heredity. Therefore, small to moderate sample size (20 ± 30 individuals) for this kind of research is acceptable. 34 Our results do not represent the opinion of the general population.
Applying a qualitative exploratory descriptive design, we conducted in-depth interviews with all enrolled participants. The interviews followed semi-structured guides consisting of open-ended questions designed to solicit All interviews were carefully conducted, and performed by one person (Dr N Arar) in order to avoid leading and assure as complete and unbiased answers as possible. 34 Each interview lasted about 2 h, was conducted in English, tape-recorded and transcribed.
Analysis of data
We de®ned (constructed) series of temporary categories for participants' responses during the data collection phase. We established a ®ling and retrieval system for these categories. Also, research notes as well as transcripts were grouped by topics. A primary database was established; variables were based on both open-ended and close-ended responses to relevant questions. 32, 35 For the ®nal statistical analysis, an SPSS database was established after coding of participants' responses. 36 Before data were content analyzed, we standardized participants' responses using a systematic approach. Content analysis was done in three steps: (A) for each subject, we built an initial matrix whose cells consisted of text that could be either quotations or summations. For example, these matrices for PC patients, their wives and relatives were composed of cells displaying reported responses to the clustering of PC in their families, treatment behaviors, and attitudes towards early screening. (B) We then examined the initial matrixes in order to identify patterns across cases. Patterns recognized in this analysis were the basis of additional categorization to construct higher-level matrices. (C) Higher-level matrices were summarized into contingency tables comparing patients', wives' and relatives' responses by age, education and economic status.
We have also cited several quotes from PC patients and their relatives throughout the result section. When getting the impression that a quote was not clearly formulated, we added some information in parentheses. These were the only editorial modi®cations carried out by us, and therefore the citations could be left in their original forms.
Descriptive statistical analysis, such as calculating frequency distributions, means, medians and range (eg age and level of education) were performed using SPSS. 36 Associations between variables were investigated in an exploratory way by analyzing contingency tables and apply a w 2 -test, or an exact (multinomial) test if cell frequencies were too small. All interview material was checked and evaluated weekly in order to assure consistency in coding and classi®cation procedures. 37 Frequencies of participants who did not provide information for a question were only presented in the tables and were not discussed in the Results section.
We have also studied the relationship between participants' demographic characteristics and their beliefs concerning PC and its heredity. No clear discrepancy was observed. This may be due to the fact that our sample size is relatively small, and homogeneous with respect to education and age. Besides, the majority of participants were European Americans. A better variation in responses concerning beliefs and attitudes towards PC and participants' demographic characteristics could be possibly observed in a larger sample.
Results
Contact and enrollment of participants (Table 1) Seventeen probands enrolled in the family linkage study were contacted with initial letters and telephone calls to invite them to take part in this study. Nine (53%) PC patients responded and were enrolled. Probands who did not respond were contacted for a second time; three additional probands were thus enrolled. Patients' relatives and wives were enrolled during the ®rst or second contact with all participating probands. We asked each proband whether he could invite his wife, sons, daughters, brothers or cousins to take part in this study. Seven (58%) spouses and relatives were enrolled, while ®ve relatives (42%) did not want to participate. Patients' enrollment (12, 71%) was appropriate. However, enrolling their healthy relatives (7, 58%) was more problematic.
Socio-demographic characteristics (Table 2)
Twelve (60%) patients, four wives (40%), one affected son (5%), and three (15%) unaffected family members were Risk perceptions among patients and relatives N Arar et al interviewed. The affected son is the son of one of our probands. We found that the son's responses were different from other patients' responses. Therefore, we have chosen to place him into a different category. Subjects were on average 63 y old (range 31 ± 78) at the time of the interview. Mean age and range of each subgroup are given in Table 2 . Fifteen (75%) participants were male and ®ve (25%) female. Thirteen subjects (65%) were selfidenti®ed European Americans, and seven (35%) were African Americans. Nearly 13 (65%) of the participants were retired from the military at the time of the interview, while 35% (7) worked in state or private sectors. Sixteen (80%) individuals had graduated from college. Sixteen participants (80%) were married, two (10%) single, one widowed (5%), and one divorced (5%). Twelve participants (60%) lived with their spouses, while eight lived with their children or stepchildren (40%).
Prostate cancer as a major health problem (Table 3) All prostate cancer patients, their spouses and their relatives thought that prostate cancer is a major health problem because it has affected many family members. One patient said:`I had a brother and a father who died from prostate cancer. It is a major health problem because it is in the family'.
PC Ð serious disease
Fourteen participants (70%) indicated that PC is a serious disease because many people had died from it. Four patients (20%) suggested that PC is a serious illness because it runs in their families. One wife (5%) related the seriousness of PC to its impact on her marital relationship. One patient (5%) said that PC had completely changed his life. Patients and their spouses (5, 25%) viewed PC as a disease with both biological and psychological impact, and spouses particularly described PC as destroying their sexual relationships. One wife indicated:`It [PC] has a lot to do with physical, mental, and sexual emotions. When I found out that he had it, it was so hard'. Another wife said:`The most important complication is the loss of sexual desire'. Other descriptions for PC included: cancer eats the body' (2, 10%), and`incontinence' (2, 10%). One patient's daughter (5%) described PC as aǹ old man disease'.
Symptoms of PC. Subjects believed that PC could develop and progress without any symptoms or signs (11, 55%). Six (30%) subjects linked PC with frequent urinary dif®culties, whereas two (10%) patients said that PC was associated with some abdominal pain in their case. This patient told us that in his case PC was not associated with any clear sign or pain. He said:`What happened to me: I could not urinate one day; and when I had that [his urination problem ®xed] [I felt] relieved. I had biopsy, and in that they found cancer. But I felt nothing, no pain, or anything else. It was only the discomfort'.
First ®nding out about PC. Patients were asked how they ®rst found out about their PC, and whether they related it to their family history. The affected son knew about his illness through regular medical check-ups that he had done because of his family history. His father had also PC. He mentioned:`My dad, encouraged me to do the [rectal] exam, and check it out because it [PC] runs in the family F F F I have also done PSA; it was 3? In the clinic he [the doctor] found a nodule, he said let us have biopsy to con®rm it, the test [of the biopsy] came [back] positive'. Nine (75%) of the patients recognized that PC runs in their families, yet stated that they were shocked when they learned about their cancer. As it is clear in this patient's quote:`It was a shock for me when they told me that [I had PC]. I was not expecting that. Yet, it was in the family. My father had it but I did not think about it. It did not occur to me that I might get it [PC]'. Another patient said:`I was not expecting [to have] prostate Other factors mentioned as caused for PC include exposure to Agent Orange during Vietnam War (3, 15%), little sexual activity (One wife and one patient, 10%). Stressful life events were not associated with PC (11, 55%). By contrast, only three (15%) subjects assumed that stress would cause PC, and ®ve (25%) said that stress might decrease a patient's immunity and slow treatment.
Opinions regarding PC and some selected risks factors
Age (Table 5) . Ten (50%) participants believed that men at age 45 or older were at higher risk. One unaffected son said:`Yes, it [PC] seems to be affecting millions of men across America; and people really didn't know it existed. I'd say it is a real risk for 45 ± 50 y old'. Four (20%) participants said that PC is an old man's disease (60 y and older).
Socio-economic. Most of the participants (18, 90%) stated that there is no relationship between patients' socioeconomic status and PC. However, poor patients would have late diagnosis and therefore died faster than economically well to do patients. As one patient said:`I know that because many middle class men have the disease. Maybe poor men do not have the chance for early detection, and that is why they found out about the disease when it was advanced.' Ethnic origin. Both African (4, 10%) and European American (4, 10%) participants indicated that African Americans are more vulnerable to PC because they consult their doctor at later stage. Five subjects (25%) said that PC could be in all ethnic groups. Only one patient (5%) thought PC is more common among European Americans.
Family history. Fourteen subjects (70%), mainly patients, said that family history of PC is not an important risk factor in developing PC. Participants indicated that a father might pass a PC gene on to his son. However, if the son carries this gene that doesn't mean that he will clinically develop PC. One unaffected relative who keeps medical check-ups said:`I read a lot of national health statistics and I kept seeing the rise in death because of PC. So what really promoted me to do the check-up was the reading in the newspaper and not that it [PC] runs in my family'. Two patients (10%) agreed that a family history of PC is an important risk factor in developing PC and one healthy relative (5%) was not sure; four (20%) participants did not know the answer. Most (95%) subjects stated that exercise and a healthy low-fat diet would reduce a person's chances of getting PC. As this affected son indicated:`A high fat diet is not good, it may cause some of the cancer'.
Prostate cancer and its heredity
Clustering of PC in families. Fifteen participants (75%) indicated that PC runs in their family because multiple relatives have had it. Furthermore, subjects who indicated that PC runs in their family also stated that PC is caused by heredity in their family. Inheritance of PC. Participants were asked how they perceived the inheritance of PC in their family. In particular, whether PC can be inherited from the father's or the mother's side. Most (95%) indicated that PC is a malebound disease and is inherited from the father to his sons. Twelve (60%) subjects suggested that a mother might not pass on PC to her sons, and 11 (55%) thought that PC could not be passed through daughters.
Sons' awareness of the clustering of PC. Participants were asked speci®cally whether their sons or relatives are aware of the clustering of PC in the family. Fifteen (75%) said yes, while two (10%) were not sure. However, it seems that having a family history of PC did not encourage healthy male relatives to seek early screening. Only ®ve (25%) participants said that their sons were keeping yearly medical check-ups. Another ®ve (25%) said that their relatives do not seek any medical advice, and six (30%) said that they do not know anything about their relatives. Three (15%) patients decided to talk to their sons after the interview.
Discussion and conclusion
By using qualitative methods, this study documents how a group of prostate cancer patients, their spouses and relatives think about PC when it runs in their families. Two-thirds of the participants were of European-American origin, and one-third was of African-American origin. This sample did not re¯ect the distribution of ethnicity in San Antonio and its vicinity (Mexican American about 60%, African American about 7%, and European Americans 33% 38 ). We believe that this bias might be due to the fact that the majority of the patients enrolled in the PC family study were of European-American origin. The PC family study recruited most of the families from private clinics and one military medical center. Our sample is relatively small because it is mostly based on a small sample of families enrolled in the PC family study. However, since we applied a qualitative method, this sample size ®ts appropriately to our study design.
Subjects' recruitment and enrollment
Enrollment of PC patients in our study was appropriate.
Recruiting their healthy relatives was more dif®cult. We advertised the study in the newspaper once, and recruited one additional healthy male with a family history of PC. This low rate of enrollment for healthy male relatives through advertisement may be due to the fact that we placed our advertisement only once. We would probably have achieved higher rate of enrollment with multiple advertisements over a longer period of time.
We have also noticed that a proband's personal experience during the interview might have had some impact on his decisions to include family members in the study. Some probands seemed to be worried about their relatives' psychological reactions to the possibility that a family history of PC is an important risk factor. In this case, probands then were more reluctant to have their relatives enrolled, especially their younger teenage children.
Also, issues regarding con®dentiality and privacy of genetic information as well as future gene testing for prostate cancer seem to be concern for participation in this project. For example, we enrolled one proband who was willing to be interviewed in our study. However, for issues related to his family's future medical insurance he decided not to invite any of his relatives to the study. In other cases, probands indicated that they are not willing to invite their relatives to the study because they do not have any contact with them. A few probands said that they do not have good relations with their relatives and they are not willing to talk to them.
Other possible factors in¯uencing relatives' enrollment are discussed in the literature. 39, 40 These factors includes the study not meeting participants' needs, or possibly creating additional stress on their health, time and efforts. Recruitment of an adequate number and variety of subjects and families is critical to the success of any family study. 41 ± 44 Further research must be directed to investigate factors in¯uencing the enrollment, and retention of probands and their relatives in a family study.
Seriousness of PC
The results indicate that there is a difference between patients' and their wives' views concerning the seriousness of PC, which might create a gap between them. Patients mainly discussed the physiological aspects of the disease in the interview. They stated that PC is less serious than other chronic illnesses because it can be treated and eliminated, while their spouses (3, 75%) 47, 48 Even after participation in the intervention program, African-American men were more likely to believe that pain was the ®rst symptoms of PC. 47, 48 Miles et al 49 studied the attitudes of 421 men with known prostate cancer randomly selected from a pool of men identi®ed during National Prostate Cancer Awareness Week. They also found that men with known PC (regardless of family history) were not aware of issues related to their diagnostic procedures. Miles et al recommended the need for increased efforts in improving patients' education. Most of our patients found about their illness while consulting their doctor for urinary or erection problems that they never linked to PC. Analogously, Mull 50 reported that patients' perception to the apparent symptoms of a certain disease has always been associated with their visit to a health center. However, because PC can develop without any clear symptoms, it is important to direct the efforts towards early detection of PC among healthy male relatives. Furthermore, healthy male relatives coming from PC families have twice the risk of getting the disease. 26 Early detection of PC may improve survival rates and capture PC at an early stage where proper medication can be administrated. 29 
Subjects' attitudes towards selected risk factors
We explored participants' attitudes toward some selected risk factors and analyzed their opinions about how these factors might alter PC. Such factors include age of onset, ethnic origin, diet and exercise. Participants' attitudes toward the in¯uence of these variables on PC were fairly consistent. Contrary to the common belief that PC is an old man's disease, participants viewed early age of onset as an important risk factor. Even older patients (61 y and older) indicated that PC also affects young men (45 y and older). They stated that they might have had PC at early age, but they did not know about it because there were no clear symptoms associated with the disease. Only a few young relatives associated the occurrence of PC with old age.
It is interesting to mention that both African and European American participants indicated that the prevalence of PC is higher in African Americans. Participants related the high frequency of PC in African Americans to economic and cultural rather than to biological variables. For example, participants indicated that African Americans are more vulnerable to PC because they are poor and consult their doctor at later stage. These observations call for better and more comprehensive intervention strategies to promote early detection of PC in healthy males of African-American origin.
Also, results showed consistency of participants' response regarding exercise and low-fat diet. All subjects recognized that exercise and low-fat diet are important to reduce PC risks. We assume that these results might be affected by the general public education regarding prostate cancer and these risk factors.
Beliefs about PC and its heredity
All patients and their relatives were aware of the fact that PC runs in their family and is hereditary. They also demonstrated some understanding of the hereditary aspect of PC. In particular, a father can pass on PC gene(s) to his son(s). In our study, PC patients viewed familial PC (F-PC) as more serious than sporadic PC (S-PC) because F-PC can be transferred from one generation to the next. The study by Miesfeldt et al showed similar results, 51 their study investigated the knowledge of 342 men concerning the hereditary aspects of PC. Only onethird of the men failed to demonstrate an adequate understanding of the concept of`inherited tendency'. In Miesfeldt et al's study, the demonstrated level of understanding of this concept did not differ by the respondent's family history, although it varied by ethnic origin. Furthermore, Bratt et al 52 reported that a large majority (90%) of healthy men (n 100) with a family history of PC were interested in knowing whether PC could be inherited; they were positively inclined to undergo gene testing. Similarly, in our study, all participants indicated that gene testing is an important advancement, and that they are willing to have gene testing for PC done if it is available (17 ± 81%; manuscript in preparation). The most common reason for accepting gene testing was to take extra precautions if mutations were found, because PC could develop and progress without any clear symptoms. By contrast, issues related to expense and con®dentiality of the test results were mentioned as reasons for declining genetic testing. 52 Our results con®rm other ®ndings reporting that people tend to link the heredity aspects of a certain disease to the expression of that disease in different genders. For instance, if a disease is expressed among men then people would view it as a male disease that could be passed on from the fathers to their sons. By contrast, if a disease is expressed among women, then this disease is said to be passed on from the mothers to their daughters. 53 Participants described PC as a male disease that could be passed on from the father to his sons. Healthy male relatives might therefore underestimate their risks if the disease runs in their mothers' family. By contrast, women who have a personal history of breast and ovarian cancer signi®cantly overestimate their risk of carrying hereditary factors for breast and ovarian cancer. 16 This difference in risk perceptions between high-risk male relatives with a family history of PC and high-risk female relatives with a family history of breast cancer may re¯ect gender differences in perceiving cancer risks. Further research must be directed to closely examine how gender differences affect risk perception among high-risk groups with positive family history of cancer.
Having a family history of PC was not perceived as an important risk factor to clinically develop PC. Participants in our study believed that a father might pass on PC gene(s) to his son(s), yet if a son carries this gene that doesn't mean he will clinically develop the disease. Accordingly, neither patients (before getting the disease) nor the sons (except one) had taken any preventive measures to reduce their risk. This ®nding in men's attitudes toward screening might be explained by the possibility that healthy males in our sample tend to learn about the disease by their personal experience with a relative that has PC, and do not seek educational information from outside. It seems that PC patients, regardless of their family history, seek early screening after they learn more about PC. 54, 55 Perlmuter et al 56 found that patients with a negative family history of type 2 diabetes would be more likely to seek educational information on diabetes. Conversely, those with positive family history of diabetes depended on observing family members with the disease. Such personal experience might decrease the reliance on outside medical information about diabetes.
It is recommended that health educators pay attention to our ®ndings when planning to teach patients and their relatives about PC and its heredity. However, it must be emphasized that these are tentative ®ndings that cannot be generalized. They are based on a relatively small convenience sample drawn from patients already receiving clinical care, and all having a positive family history of PC. Still our results provide us with a better understanding of how PC patients and their relatives process and apply health and genetic information to themselves. Further research projects involving larger study populations that are not already in clinical care would be essential in order to generalize these ®nding to a broader population.
Conclusion
Recent research in genetics has shown that inherited genes are important factors in causing cancers. It is important to explore people's beliefs about heredity of cancer to understand their decisions regarding (1) cancer screening, (2) treatment choices, and (3) gene testing. We examined how a group of prostate cancer (PC) patients, spouses and their healthy relatives take into account family history when considering susceptibility to PC. We found that participants are aware of the fact that PC runs in their family. However, this awareness is not suf®cient to encourage (healthy) male relatives to seek screening for early PC detection. Further studies involving a community-based random sample of people not already in clinical care are necessary to determine whether these ®ndings can be generalized to a broader population.
